Amino acid analyses have been made of the mycelial protein of S. atra and of the portion of the cell contents soluble in boiling 75% ethanol. These analyses are presented for non-inducible mycelium and eor inducible mycelium before and after induction. A purified sample of S. atra j3-glucosidase has also been analysed. The bearing of these analyses on the inhibition of the induction of this enzyme by S-aminoethyl.L-cysteine is discussed.
INTRODUCTION
In Part XI ofthis seriest the effect ofthe lysine analogueS-aminoethyl-L-cysteine (SAEC) on the induction of aryl ,8-glucosidase in S. atra has been described. The fact that this effect is much more marked for SAEC than for other analogues may be simply an exaggeration of the well-known variation amongst organisms of the relative efficiency of different amino acid analogues as inhibitors of protein syntheids. On the simplest level, such variations may often be explained by variation amongst organisms in the differential permeability of the cell membrane, without invoking intracellular mechanisms. On the other hand, it is just possible that in S. atra lysine is in such short supply or the composition of the cell proteins so abnormal that SAEC can exert an apparently specific effect by blocking lysine metabolism. These possibilities cannot be assessed without some knowledge of the available amino acid pool under various conditions and the bulk composition of the fungal proteins. It seemed that it would be of interest in many fields outside the present study to give some of these results in extenso, since published amino acid analyses of fungal mycelium by modern analytical methods are very few.
A sample of highly purified ,8-glucosidase (Jermyn 1962 ) has also been analysed in an effort to confirm an earlier finding fro~ dinitrophenylation studies that there is only one lysine residue per end-group. If the effect of SAEC on the induction process were to be due to its replacing lysine in the polypeptide chain(s) of the enzymic protein to give an inactive or partially active enzyme, the assessment of, for instance, studies with [14C]SAEC will be dependent on whether there is only a single lysine residue per chain or a number of such residues of which perhaps only one is essential for enzyme activity. Analysis of the two types of sample--"amino acid pool" and "protein"---are expressed as micromoles of amino acid per gram of dry, ethanol-extracted mycelial residue. Numerals set in bold-face type in the "protein" columns give amino acids as mole percentage of the total amino acids (less ammonia) recovered, as an indication of protein composition * There is an erratic tendency to form large crystals of magnesium ammonium phosphate in culture media, which do not necessarily carry through uniformly into subsamples. The ammonia values should be treated as possible maxima only, especially as the "protein" may still contain residual ammonium carbonate.
t Cysteine-cystine is the amino acid most readily destroyed during humin formation with carbohydrate. Its absence may not be significant.
t The drying down of the "amino acid pool" extracts involved prolonged exposure to air oxidation, since the final concentrated suspension of lipid plus pigment in aqueous medium could not be vacuum-distilled. Methionine and its oxidized forms have therefore all been taken as derived from original methionine. § The identification of allo-isoleucine is not quite certain. However, it has been included with isoleucine as a possible isomerization product under certain circumstances.
II Dichlorotyrosine is formed from tyrosine in hot HCI under oxidizing conditions. It has therefore been included with tyrosine.
** Gives colour reactions of proline, but nearly coincides with taurine.
tt Coincides with S-carboxymethylcysteine.
H Only partially resolved from unknown B.
II. METHODS
All amino acid analyses were by Mr. A. Inglis, the Spinco automatic amino acid analyser being used.
(a) Analysis of Mycelium
The wet mycelium was dropped into three parts of boiling ethanol and the residue extracted exhaustively with 75% ethanol. The combined washings were reduced to dryness and the residue extracted with benzene-ethanol (2: 1 vjv) to remove lipids. The insoluble material was taken up in 6N HCI and hydrolysed for 24 hr under reflux to break down any peptides or amino acid derivatives. The mycelial residue from ethanol extraction was dried at 60°C and weighed. A portion was then suspended in 1 % ammonium carbonate along with 1 % by weight of crystalline trypsin on the weight of protein as calculated from the nitrogen content of the residue. The whole was sealed in a dialysis bag and dialysed over 3 days at 28°C against frequently changed ammonium carbonate solution; thymol was used as an antiseptic. The bulked dialysates were reduced to small volume and then lyophilized until all the ammonium carbonate was removed. The residue was taken up in 6N HCI and hydrolysed for 24 hr under reflux. The aqueous HCI was removed from both hydrolysates by lyophilization and aliquots of solutions of the residues in water analysed.
The amino acids extracted from the mycelium with 75% ethanol are taken to represent the amino acid pool, those remaining in the residue to represent the mycelial protein. This dichotomy is to some extent arbitrary; low molecular weight amino acid derivatives will normally be included in the pool and high molecular weight derivatives in the protein.
(b) Analysis of Enzyme
Even the purest samples of the ,8-glucosidase contain a considerable amount of contaminating carbohydrate (Jermyn 1962) . The sample selected for analysis was therefore hydrolysed in the presence of titanous chloride according to the directions of Goa (1961) . It was found that this procedure reduced humin formation to a very low level compared with hydrolyses carried out under conventional conditions. Humin formation was not completely eliminated, however, with ,8-glucosidase samples containing approximately 35% of a glucose-galactose-mannose polysaccharide, although Goa claims to have achieved this result with ovomucoid. The appearance of cysteine as cysteic acid, methionine as methionine oxides, and some of the tyrosine as dichlorotyrosine shows that the aim of achieving a non-oxidizing environment was not achieved. Table 1 gives the results of amino acid analyses of "old" non-inducible mycelium, sucrose-grown mycelium that can be induced after a long lag period, and starch-grown mycelium with a short lag period. The latter was anlaysed before and after induction.
III. RESULTS AND DISCUSSION

(a) Amino Acid Analyses of Mycelium
(b) Induction in the Presence of S-Aminoethyl-L-cysteine
Since the data given in Table 1 indicate that the induction process does not involve any macroscopic changes in the amino acid pool or the mycelial protein, the direct action of SAEC on the induction process was studied for the soluble basic amino acids only. The results are set out in Table 2 . The following conclusions may be deduced by combining the data of Tables  1 and 2: (1) "Old" non-inducible mycelium appears to have nearly exhausted its amino acid pool. (2) There appears to be no significant difference in the amino acid pool between mycelium inducible after long and short lag periods, unless some of the amino acids are bound in compounds soluble in 75% ethanol but not freely available to the organism. (3) There is no evidence of any lysine deficiency in the cells of S. atra. {4) No significant differences can be seen in either amino acid pool or protein between initial and induced mycelium. In view of the fact that the total amount of enzyme protein produced was less than O· 1 mg per gram of residue, this result is not surprising.
(5) There is evidence that either lysine or soluble lysine derivatives accumulate in the cytoplasm during induction in the presence of SAEC. In view of the simultaneous fall in the amounts of other basic amino acids it is unlikely that the small observed fall in lysine content is due to any cause other than general loss of amino acids at some stage of the experiment.
(6) An unidentified basic ninhydrin-positive compound accumulates in the cytoplasm in the presence of SAEC. At present there is no evidence of its nature; it may be a product of diverted lysine metabolism or an alteration product of SAEC. 
1}~
Unknown D*,II --
* "Red" peaks, with higher optical density at 440 mfl-than at 570 mfl-.
t Unknown A has been identified as laevulinic acid by direct comparison, agreeing both in elution volume and ratio of the two optical densities. t Unknown B is more acidic than A. Its properties appear to be the same as those of the unidentified "yellow peak" of Zacharius and Talley (1962), which they encountered as a product of acidic decomposition of carbohydrate-protein mixtures. § Unknown C travels a little faster than threonine. The approximate ratio A : B : C under the experimental conditions was 18 : 6 : 1.
II Minor peak, a little before cysteic acid.
(c) Amino Acid Analysis of f3-Glucosidase
The amino acid analysis of a sample of purified f3-glucosidase is presented in Table 3 . An accuracy of greater than ±10% cannot be claimed for it; the amount of protein available was too small to allow multiple hydrolyses and extrapolation for destruction of amino acids during hydrolysis. The fact that the ammonia found is greater than the sum of aspartic and glutamic acids indicates that considerable decomposition has, in fact, taken place; this is supported by the fact that the less frequent amino acids do not occur in exactly integral ratios. Within these limitations the following conclusions may be drawn:
(1) The minimum molecular weight for the enzyme protein based on the assumption of a single residue per molecule is about 10,000 (8,700, phenylalanine; 11,000, lysine; 13,700, cysteic acid). This may be compared with a tentative value of 20,000 from end-group determinations (Jermyn 1962) . (2) The very low content of basic amino acids agrees with the very low isoelectric point, less than pH 3, found for the enzyme by paper electrophoresis (Jermyn 1955) .
(3) The content of the hydroxy-acids (serine plus threonine = 22 residues/10 4 g), is uniquely high for an enzyme. Only chymotrypsinogen (21,2, Wilcox, Cohen, and Tan 1957), pepsin (19'7, Van Vunakis and Herriott 1957) , and ribonuclease (18'3, Hirs, Stein, and Moore 1954) approach it, and in all these cases the serine content exceeds that of threonine. (4) There appear in the hydrolysate laevulinic acid and other unidentified substances resembling those reported by Zacharius and Talley (1962) as decomposition products of carbohydrate under hydrolytic conditions. Taken together with the excellent recovery of nitrogen from the hydrolysate as identifiable substances, this observation suggests that the presence of titanous chloride in Goa's procedure does not inhibit hexose breakdown to laevulinic acid and related compounds, but does inhibit the further condensation of the keto-acid with amino acids, first to soluble nitrogenous substances and then to insoluble humin. The use of Goa's procedure therefore does not guarantee against the appearance of "unknown amino acids". However, if these are disregarded the resulting analysis should be meaningful even in the presence of considerable quantity of hexosans.
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